Abstract-The dynamical output feedback controller design for systems with distributed delay is concerned in this paper. Firstly, model transformation of the closed-loop system is used and a proper Lyapunov-Krsovskii functional is constructed, by which the stability criterion is obtained in terms of nonlinear matrices inequality, which guarantees the asymptotical stability of closed-loop system. Secondly, the parameterization of controller is used and the delaydependent design condition of the desired controller is established in terms of linear matrices inequality. Finally, a simulation is given to illustrate the effectiveness of the proposed method.
I. INTRODUCTION
Distributed time-delay is commonly encountered in various physical and engineering systems. It has been shown that the existence of delay is the sources of instability and poor performance of control systems. Therefore, stability analysis and controller design of linear systems with distributed delay have attracted much attention in the last years.
To stability analysis of time-delay systems, in order to reduce the conservatism of stability criteria, many researchers developed different approaches, such as constructing discretized Lyapunov functional [1] , model transformation [2, 3] , integral inequality [4, 5] , free matrices [6, 7] and constructing proper LyapunovKrasovskii functional [8, 9] . As we all known, the controller design depend on the stability results, many stability results do well in reducing the conservatism of the stability criteria, but they can not be used to controller design because of their complexity. Therefore, to the control problem of time-delay system, solving the parameters of controller is important as well as reducing the conservatism. In [10] , the state feedback control of distributed delay system was investigated. In [11] , the controller design of linear system with distributed delay is studied via static output feedback. In [12, 13] , the dynamical output feedback controllers were designed for distributed delay systems, but the results is delayindependent and more conservative. To the best of our knowledge, few results have been achieved on delaydependent dynamical feedback stabilization for linear systems with distributed delay.
Based on above discussion, in this note, we study the stabilization problem for distributed time-delay system via dynamical output feedback. Through neutral model transformation of closed-loop system and constructing a proper Lyapunov-Krasovskii functional, a delaydependent stability criterion is obtained in terms of nonlinear matrix inequality. Then by using parameterization of controller, the design condition of the controller, which guarantees the asymptotical stability of closed-loop system, is established in terms of LMI, which is easy to check. In the end, an example is also given to illustrate the effectiveness of the proposed method.
Notations 
are matrices with appropriate dimension.
The aim of the note is to design the following dynamical output feedback controller:
which guaranteed the asymptotical stability of the closedloop system:
In order to get the main result, we need the following lemmas:
For system ( )
Defining an operator
and we have the following lemma: Lemma 1 [14] . For given positive scalars 
In this paper, the system (3) is a special case of the model (5), so we need the following simplification in order to use Lemma 1 in this paper.
For simplicity, we omit the proof and give the following lemma directly: 
III. MAIN RESULT
In this section, firstly, we give the delay-dependent stability condition of the closed-loop system (3), then through parameterization of controller, we give the existence condition of the desired controller. Theorem 1. For given 0 > h , the closed-loop system (3) is asymptotically stable, if Lemma 1 holds and there exist symmetric positive-define matrices 
where (10) by Lemma 3, we also have: , by Lyapunov stability Theorem, we can conclude that the closed-loop system (3) is asymptotically stable. This completes the proof.
It is easy to see that the inequality (6) is nonlinear inequality, in order to solve it, the cone complementary linearization iterative algorithm proposed in [15] 
To get the parameters of dynamical controller from (15), we introduce the following parameter set: (3) is asymptotically stable. where I  I  I  I  TQ  diag   2  2  2  2 , and Pre-and postmultiplying both sides of inequality (21):
In the following, we extend the method proposed to the retarded time-delay system. Let us consider the following time delay system:
Applying the controller (2) to system (21) results in the following closed-loop system:
where
The objective of this process is to develop a procedure to design a controller of form (2) such that the closedloop system (22) is asymptotically stable.
To the closed-loop system (22), we set Applying Lemma 2, we have: 
In order to get the desired controller, we set the parameter set as: [ ]
then there exists a full order dynamic output feedback controller in form of (2) such that the closed-loop system (22) is asymptotically stable. In this case, the parameters of the desired controller are given in (25). 
Proof. Denoting

IV. SIMULATION
In this section, a numerical example is given to illustrate the effectiveness of the proposed method in this paper.
Example. Consider the following time-delay system: In this note, the design of dynamical output feedback controller for linear systems with distributed delay is investigated. By the neutral transformation and controller parameterization, the sufficient condition, which guarantee the asymptotical stability of the closed-loop system, is established in terms of LMI and simulation illustrate the effectiveness of the proposed method.
